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PROBLEM TO BE SOLVED: To provide a process for the production of a branched polyolefin comparable or superior to 
conventional polypropylene polymer in physical properties and having high melt tension and excellent resin compatibility. 
SOLUTION: A polyolefin composed of an olefinic macromonomer and one or more comonomers selected from a 2-20C Of- 
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T. >^;i/PX'^A^^^>Xtt/N>'x»i7Atc«^L:fc{b 

[0 0 2 5] ±f2-«Si5: (IlDT^^n^fk'&i^ 

[ (A- 3) ^5^3 (hLT«. >0iJx.«X^l/>ex W 

>'r'x;i/) >?^5=-;i/>^;i/=ix'^A, x^i/>ex K> 
-xxjW >?i7PP>?;i/PX'>rA, x^l/>ex (T^h^ 
tKp-OT^x;!.) i;;<5";i.s;;i/Px^7A, x^i/>e 
X (^h^h KP-r>5='x;i/) >^i7pp'>?;i/PX'5^A, 
>^;<^;p>'U i/>ex (>/^p^>:i7i/xx;i/) 
;i/i;;i.px»:7A. s?^^;i/'>U l^>ex {i^i^u^y^ 
>?xx;w i^i^ppi^ji/Px^i'A, ^yypeU7'> 
(vi^p^>^f/xx;u) (9 -y';i/:^i/x;i/) s^y^ 
;i/>?;i/PX'i7A, -i'yypeux> (->^p^>^>^x 
x;i/) (9->';P:^l/x;W >?>:7ppv;i/PX'i7A, 
iyjL-ji^ (y5^;i/) y^i/>3 (9 ~y^;i/::ti/x;w 
(>'/7P>-s>^7s;^xx;i/) s^y^;i/S^;i/Px^A, >^:7 
xx;i/y5^u> (i/^p^>5^i^xx;i/) (9->';U;^ 
i/x;i/) >^y5^;i/>^;ppx»:7A, x^ix> (9-y)i:t 

A, v^P^+t^Ux> (9-y)V:tU:zL)l) (iy^U 
^>^i^ji-)i) >;y^>ii/>?;i/PX'j7A, >^p^>^ 
U7^> (9-:7ju:tux;i/) (vi?p^>^v^xx;W 
>?y5=';i/>^;i/nxr>A, >^py5^U5^> i9-yju:t 
\y-)V) (vi7D^>:^>?xx;i/) >?y^;i/i^;i/px'j7 
A, s^y^jps/u i/> (9 -:7;i/::tux;w (s/^p^^ 
y^-jx.-)V) >?y^;Pi^;i/Px^A, >^y5^;i/'>'j 1/ 
>ex (2, 3, 5- huy5=';u>'^7P^>5'>?xx 

v^i^ppvji/PX'izA, >^y5=';i/i>u i^>ex 
(2, 3, 5- huy^;i/v^D^>^>?xx;i/) >?y 
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^jl/i/;i/Pxr>A, s^y^;i/vU i/>ex «>^x 

>?^pp>?;i.pxr>A. i^y^Jl/i/^ e 
x-i- (2-y5=-;i/-4-:7xx;p-f >7^x;i.) 
;i/pxr>Avi7p»j K, vy^;i/'>^>>^-f;i'-ex- 
1- C2-y^;i.-4- {i-±y^)V) <>5^x;W 
-vJPPX'i^Av^i^PU H, iy^^JVzyyyzy-^ 

x-1- (2-x5=-;i/-4-:7xx;i/-f >t'x;I/) 
)Vu-^j>.-JC^u^) K, >?y^;pv^>>^-f;u-ex- 
1- C2-x^;u-4- {i-i-y^)V) -f>xx;i/] 
v;i/Pxr>Avi^pU K, >'xx;i/y5";us/^>s^-f ;p 
-ex~i- (2-y^;u-4-:7xx;K>T'x;i/) 
-s;;i/Px»j7A>^i7pij K, :7xx;i/y^;i/->^>s^-f 
;i/-ex-i- [2-y^;i/-4- 
>t'x;W -s^j^px^as^^pU F, >^xx;i/y^;i/ 
>'^>>^-f;i/-ex- 1 - (2 -x^;u-4->^xx;i/ 
'f>a^x;w -v^;ppx»^Av^i7PU K, :7xx;i/y^ 
;i/>-^>v'i';i/-ex- 1 - C2-x5=-;i/-4- (i- 
:^:7^;^) -f>5^x;w -v;i/Px»i7A>^i7pij k, r 
ac->?y^;i/>'UU'>-ex-i- (2-y5^;p-4 

-X5=-;i/-f >5=^x;W ->?;i/PX»^7A>?^>PU K, ra 

c->^y^;i/vUi/>-ex-i- (2-y5^;i/-4- 
VT'pejl.-f >t'x;1/) ->?;i/PX'i7A>^^:7PU f, 
r ac-i^y5^;Ps^ui/>-ex-i- (2"y^;i/- 
4-mHy^;i/-f>^x;w -vj^px»>A>^i:7PU 
F, r a c -y'xx;i/y5^;i<'i/U l/>-ex- 1 - (2 
-y^;u-4 — f y7'pe;p-r >7^x;i/) ->?;i/px^7 
A>?i7PUF. r ac->^y^;^'>'J^'>-ex-l- 
(2-x^;^-4-y5";^-r>5^x;^) -i^;i.px^A 
5/^pUF, r a c ->?y5^;i/>^u i/>-ex- 1 - 
(2, 4-vy5=-;K>'xx;u) ->?;upx^a>^i^p 
u F, r a c -i/y^^ji/i/U i^>-ex- 1 - (2 -y 
5=';i/"-4-x9^;i/^>^x;w ->^;1/px»^a>^^^;p 

7:i:ch*CD2, A-{im^W. r a c -i^y5^;i/>-U l/>- 

ex-1- (4, 7 ->?y5";i/<>7^x;i/) ->?;i.px 

'i7A>?^PUF, rac-l, 2 -X^^ >>?-f ex 

-1- (2-y5^;p-4, 7-vy^;i/<>^x;i/) - 

v^jUPX'i/AS^^PU F, r ac->^y^;^S/UI/>- 
ex-l- (3, 4, 7-huy5=-;i/-f >^x;i/) 
;PPX»^7A>^i7pij F, rac-l, 2~x^>>?^;i/ 
-ex-i- (4, 7->^y^;K>5^x;w -i^;up 
x»j7A>-'i^pu F, rac-i, 2 ~y5^>s/*-r;u- e 
x-i~ (4, 7 ->^y^;i/-r>-rx;i.) -vjupx-i? 

AS^i^P'J F:^^<J:04, 7 -{4, 2, 4, 7 -{4X« 

3, 4, 7->f4H^#:, vy ^;i/f>^ >v^;i/- ex- 
1- (2-y^;u-4, 6->^-f yype;i/-f >t'x 

->^;!/3x<:>A>^i7pij F, :7xx;i/y^;i/>^^> 
>^-f;i/-ex- 1 ~ (2-y5=-;i/-4. e-i^-fy^^p 

e;i/-f >5^x;W -s^;l/Px^A>?i7PU F, rac- 

5/y-5^;p>'^>V'i';p-ex- 1 - (2-y^;i/-4, 

5_c?^y7Pptf;^-Y>7^X;l/) ->?;UPX'5'Avi7P 



• 



(8) 
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U h*. rac-l. 2-X:J'>v''f;i/-tfX- 1 - (2 

n-^/Avi^DUK, r a c -i/:7xn;P->^>>?-r;P 
-hfX-1- (2-^^;i'-4. 6-S7-f y^Dlf;!/-!' 
>7'-Jl/) -i?;Hi-'i/Av'i'PU H, r a c -:7xr: 
)l^'^)l->y>~J^)l-\d7.- 1 - (2 -^^JI/-4. 

U h*. r ac-i;^5^;i/i>v>v''1';i'-tfX-l- 
(2. 4, 6- hU;>t5^;K>7='-;|/) --:^;i/3r.'^A 
>?i7 n U hVi f W 2 . 4 , 6 -{MSIft:, r a c - v'^ 
^Jl'->^>v'f;i/-b:X- 1 - (2, 5, 6-hU^5^ 

5. 6-{4Bil#:, v>^5^;i/v^>v-r;l'-t'X- 1 - 

- (2-;><5^;i'-4, 5 -'O'/'f >5^-;P) -vf;P3 

zi>^A>^i7DU h*. r a c -v^5^;i/>'^>i;-f;P-e 
7.-1- (2-;<5^;U-4, 5 -'^>y'f >xn;l/) - 
v;Pn-'^A>^i7DU K, r a c -y :t.zi)V:^^)V-^^ 

>v'f;p-ifx-i - (2-pi^;p-4. 5-'<>v'-i' 

>x::i;i') -Sz-'l/^i-'^Av^^nU K, rac-x^'> 
1 - (2-;<5^;U-4, 5-^>V-f> 
'(R*.-C5H4-.) 



^(R\-C»H,-u) 

[0 0 2 8] T«$nS{b-&!t;Sfc«-eC0^^#:^^tf 

-i^-f^. y;i/-7-'^AX«xxm^, R^t -C5H 

vxn;i.S, tB:Z/u«l~4©S^^^fo ^vlT. 

ii^ig^^cog?«'>;^c< a:t)n-::^®g5^±tc:R5 d^^^ET 
rS tt7K*iig^, igt^^i~2 0(3DT;i'=^^;i/ax{i 
6 ~ 2 0 u -)vm. T)v^)VT u -jvm^x^ 

x'::7AX«/N:7x>^Am^^^L. x4«*lSJ!^T, 
;wT;i/4^jusxtt0?ig^ 1-20 coT;u=i^^->s$r^ 

To X^fiSl/iHll)— T*-:5TfcS;^j:oTViT=bJ;<, 

[0 0 2 9] Sfc, ±fa-)tSS(III-a) tCofett^SM 

^>^'>'xx;pa ; x5^;u-><J'D^>:$'vxx;ua ; 
v:/nif;p->i7p>>^>/7i?xx;i/X ; 1, 2-5?y<5^;i' 
v-;^D^>^>'xx;i/* : 1, 3-v'^5^;U->^n'^> 
37>5xx;i/a ; 1 , 2, 3- hU;<5^;i^->:J7D^>i5'v 
xx;i.*;i, 2, 4- h'J^5^;Uxi'D'^>^'vfxx 



T^x;0 zix'^Ai^i^nu H. rac-::^^'>>' 
-f;W-t:'X-l- (2-;<f^;P-4, 5-^>V'-r>5^ 
x;|/) -v'JUziX'J'Av'i^a'J H, r a c ->'^^Jl/>' 

^>>?-f;i/-tfx- 1 - (4, 5-'^>^y'f >xx;w 

->';Uzix>:;A>'i'nU K, r a c -v';*^;l/>'^>>' 
-fJl'-t'T.- 1 - (2 -^^;P-a-;<5^;i/-a-T-fe 
-ry h-iyf^-M -iy)V:2-^h,iy^u^) K, r a c 
-7xx;i/^5^;Pv'^>i?-f;u-ex- 1 - (2-;*^ 
;^-a-T-b::^7 h-r >T^XJL') ->';i/=ix>5'A>'i7 n 

u vti^co^y^/^ yf~)vmiLU7-^-ry h-r >-7^x 

X«i7A*^^>X«/N7X':7AtCB^Ufc^k-&ig55&«#tf 

[0 0 2 6] $e,tC. ±sB-«^ (IlDOTcfT. 

iJ>;5;< t 1 m\-mW^^ D'<>^'>fxx;p»Ta& 
^) *^J1SI#^©1 4;^75^^>san^7cm^^bT5li 

bT«. m«-«5;SC(III-a) 
[0 0 2 7] 
[ft 3] 

X * 

M'cT^ • ♦ • (m-a) 



>®^i:LTF, C 1 



Br, 1 . 0?^^1~2 0©T 
-1" VT'oe;!/*. n-y^;l'«, :t^^Jl&, 2-X5" 

K^^i~2 owt;U3=^^->*<!:Lt^ 
h^^v'S, xh:^^->*. ^u3j^=\r->», z^h^-ys. y 
xy+->». ^^st6~2 ofl)T'J-;p». 

&, ^yujvm. ^yi?)mriiiiimi>f'^n 

nSo ;i®J;5;^cC— ^^(ili-a) o^b^f^tLTtt. 
«3J;l«v;<^>»l/->U ^>k*X (2, 3. 
yi7a^y^i>±~)V) >';i/3X'^7Av'i7Dij F, 
^tie,©v;Pnx':7A^5=-^'>X«A:7x<^A(cfilSlL 

(A- 4) fig^i-: (A- 4) l$.^it, -flSiC (IV) 
[0 0 3 0] 

[ft;4] 

A' - B 

I • • • (IV) 



L — M* 



X 



[0 0 3 1] ciC't', m2 itmmmi 
^h. Li,tyc^a^y^~jx.-)um, 



mmy^a^y^ 




t HD<f ^x-JV*. B^5=-h5t Kn^>x— ^l-a, 

V^Tfecfcli. 3 Tf^$n-5t>©Tife-&. ±12—^^ (I 
V) fCiSViX, m2 tLTtt^^'>. -:^;l/3-<5A, A 

CR'^2' CR'^ =CR^ . CR^2S i R^2^f*Ge J^^2 
*t#tfe)tl, BtbTtt-N (r8)-, -0-. -S 
-P (R8)-*^^tf e.n^o ±I3r7«7KS^J!^^X 

1~1 0c7)7;l.+;l/^K«^^^6~l 0<D7U—)l 
2 0 0DT>»l'4^;i'*, 6 ~ 2 0 CDT U -JUS, TJI/ 

u < \t7 u -)V7)v^}vm. mmm. i 

i:*^T-#-5. n«±tBM2 ©H^^ffiJcJ; O^fk-T-S 0 ~ 

[0 0 3 2] ±is-«^ (IV) -ra^n^g^^sm 

>^:5i'>>J>^a5 h\ (t K) i^^^";!/ 
5^3'>v?7;l/:tU K, ( t -y5";uT5 K) 
S^jpa >>;/7 n U h\ ( t - >^^;UT5 K) i?^5=-;V 
v?;i'r]>v':/D5 h\ ( t -:/5^;uT= K) 
'j)V-=iyvy)V^^) K. ( t -zf^)V7^ H) v'^^^^ju 

5^37 >v/W F^-r K. ( t -■:f^)V7=. K) >^;5C^;i/ 
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-y^u^y^'jx.-)V) y 
=yy=f-^yy:^'J-)V. ( t -y5=-;UT5 K) 

(.T-Y-'y ^=^)V-T,^ -y^U'^y^=y:z.zL)V) y=yy 
^^>^5^;i/^PU N\ (t -:/^;i/T5 K) v^^^JP 

(y^h^ ^9-)l-v^ ->'^n-^>^>5xx;P) ->^> 
5=-^' >>'X5';k (t-:/^;PT5K) >';<^;l/ (y^h 
^^^^Jl-n^ -y^a^y:$''yx.-)l') y^y^^^y 

V-f y yDj}?^riJ--f K. ( t -y^^UTS K) v^^^^JP 

(7^h^;<5^;U- 77^ -v'^nO^'S^x-;!/) ->^> 

>^'>^xx;i/) yyyf-^y (iii) (;*-;pyv';<^;i/T 

5/) ^>v;k (t F) (^F 
'7:^j-)V-T]^ -y^u^y^y:x--)V) yyy^-^y 
y W-:^^)V-n-yx.—)V73.y) . (t-:/^;i/ 

vxx;i/) yyy^^y {^)WJi>^=f-)V7^J) ^y 

-yjl^a'J F, ( t F) (5^ F^ 

;<f^;P-7?5 ->':j7p^>:$'v?xx;i/) y^y^^y 
(III)i'PUF, (t -:/^;i'T5 H) (5^F 
^^^;p-7)5 -->/7D'^>^v'xx;p) yyy^y^ 
;w>?i7PUF, (t -:/^ji/T5 F) (^F5^^;i/- 

„5 -i/^D'^^^vXx;!/) -1. 2 -XiS'>v-r;p 
J-i>yV9u\)\^^ F) (5^h7;<5^;P- 

„5 _c^/7p^^^^xx;W -1, 2 -x:$'>f/-f;i/ 
^3'>>?i7PUF. (x^;UT5F) (5=-F7^5^;l'- 
7j5 -'>i7D'<^>5'S?xx;i/) -1. 2-x^>>'-f;i/ 
^5'>>'^'P'JF. (t -:/^;i/T5 F) (T-Vyi^^J- 
;i,_„5 -->/7D^>^'-:/xx;u) jj(5"i/>5^;5'>-:^i7 

pUF. (X^;P75 F) (7^F5^5=^;P-7j5 -->i7 
P'<>iS'5?XX;U) >C5^U>5^5'>>'i!7PiJ F, ('^> 
i^;UT5 F) v'^^'Jl/ (5"h5;<5';l/- 7?5 -i^^p^ 
>^vxx;W ->^>^^>>?i'PU F, 

F) >?;<^;l' (t^F^^^^-;!^- 77^ -yi;u^ 

>:$'>?xx;w ->7>>';i'P>>'^p'J F, (t-:/5^ 

JUTS F) v?;*^^;!/ « >t'-;W >5=-^' >v'i' p 
U F. (t -:/5^;i/T5 F) >?;<^;i' (l-5jx7.7T- 
2, 3, 4, 5-5^F5;*5^;U->i7D^>37>'xx;U) 

y^y=j-9yv^u\) f, (t -:/5^ji.75 F) v'^^^ 

(1 -3lsX7r- 3, 4->^:7xx;i/->i'P'-^>^v' 
xx;w ->^>-3^i5'>v^p'j F. (t-:/5^;uT5 
F) <i3-^xyr^y^=:.)i) y^yj-^y 

v^^PUF, (t-^5^;UT5 F) 
-2, 3, 4, 5-7^h^^^;l'->:J7D'<>^'vXX 

;u) ->^>5=-iS'>>'^'PU F;^i:i**^mf cine. 
cDfb^^®4^T!l#tc<if^H'it>®tt. ( t -y^;i'75 
F) v^^^;!^ (t-F7^^;I/-77 5 -->i7P^>^'vfx 
->^>5"iS'>s^i'P'J F, ( t -:7'5";UT5 F) 
y^^yv (t^f^p^^-ip- 7?5 -->i7p^>^vxx 

->7>5^:5'>i?::^P5 F, (t F) v» 
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>tfF;i/ (7-h^^^)l-v^ ->'i7D'^>^v'X-;U) [0 0 3 3] 

->^>^i5'> (IIO^P'J FT$>^o [its] 
(A- 5) sSi^: (A- 5) ^^it. (V) 




• • (V) 



[0 0 3 4] m3 tt^iS'>, ->*;i.a-'j7AX« 

TtiTfe«t<. ft&^yl . eI . e2 X«x2 tSil^L 
Tt.iTt)J:<, a3 Rt^A* H-0®gSfi^ ^^g^T-S 

^^^i~2 o®Aoy>^w^{i;*ma, mm^m 
yjv^-oi^^mm. xx#*«, -0-. -co 

-S-, -SO2 -Se-, -Nr24-. -P 
r24-. -P (O) r24-, -BR24-Xtt-A 1 r24 

2 0 (D^{b*^«. 1 ~ 2 0 (DJ\ayy^m^it 

t)J;li. q«l~5®^^T C (m3 CDM?«) -2] 

r«o~3cos^*s^-r. ] T^^n^a^^ 

•5, ) 'V&^o 
[0 0 3 5] _hsB— jlSiC (V) {C*5liT. it^^ 

x;pa, >7^x;ua, ^5^o->i7D^>i5'>?xx 
BM-^-7^n->i'P'^>^vxx;i/S, 75 

(-NO , *7.:7^ F» (-PO . ^^b*^» C> 
CR-, >C<] ROt'^-fs^^X OS iR-, >S 

i <D (fi L> Rtt7K**fc«^*^ 1 ~ 2 0 ©^ft:7j< 

^fc> e1 Rt;fE2 «fc*?Vifc:|^-Tt>Sfj: 
n^>:$'>'xx;i/a, >7'x;i.»2SiO^BSI-l' >7^x;|/ 



[0 0 3 6] ^;^> x2 •r5^$nSaliS-&ttSHfi^«* 
#:«»ltLT«, APy>IS^, e^^icl ~ 2 0 ©Mb* 
^5^mi~2 0®T;1'=i^^>/», ^^©[6~2 0 

®TU-;i/:t=^^->«. g^5^^1~2 0©T5 K*. gt* 
iCl~2 0©^r<|^-^:^r», m^Scl ~ 2 0 CO^Xv'^ 

Ka, ^^ici~2 o®7;;u:7^' FS. K*|gci~2 0 
©T-^Jl/S/ii'/i^^tfe)*!^. ::®x2 *t:!t|s*-5« 

2 , E^ , e2 Xttyl t^lSbTt^TfcckVi. — 

#tf2.^t*^T#^o 'c^yi *^«^*^«-&. 

yl «|HlDTfcS;^CoTV^Tfcct<, ft!i®y' -^eI . 
e2 X«x2 t5B«LTliTfeJ:t.io i*:(C, A^ mS-K 

[0 0 3 7] 

[fl:6l 




[0 0 3 8] (r9 s;?>*Rio«-tn-en*^]^^x«0^ 
^1^1 ~2 oc^bTK^ST. ^ne.«rc*^'^i{c:|p|— -c 

JgfiicLTViTfeiVi. e«l~40S|^^^-r<. ) T« 

a, x5^u>a, x5"'j-x>*, ypbf'ja'>», -TV 

yPtfU7^>*, >'i7P'\4^->U5^>». 1. 2-->i7 
P's^^v'UVa, k'xU^>» (CH2 =C=) /if^ 
^tf-5C.h*^T#^o c:n^.©4'T, ^5^1/ >a, X5^ 

i/>as.2J^-f V7'PtfU5^>S*Wji-c$.-So ;ioa1 

®— «^(III) TS^n^M^^Mk'&il^tCiStiT, E 

»x«am >5^x;«-efe^«-&, a1 Rt;;A2 

(1, 1') (2, 2' ) 

$)oTfej:<. (1, 2') (2, \' ) -mmmra 

^Jg<k^i^cDtt'T«, -/Si?; (V-a) 



(11) 
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[0 0 3 9] 




(V-a) 



[0 0 4 0] ii-m.^n^-mmmmifxi^i^a^y^i^ 

ti. ±ie— (V-a) iCiJV^T. m3 , a1 , 

liTfcJ:^^, C:<OX^ «ft#:0iJi:LT«, — j^iC (v) 

4 X«x6 t5g«LTViTfcJ;Vi, ;iOY4(DP:{!^ffiJi: 
UT«. -JJSiC (V) ©yI (7)|MI«Tt«^Ufct,©tra 

^1^^, /\ay>|^T. 1 ~ 2 0 O^^bTK^S. 

^mm. 1-20 0/\ n>r->-^;fi-^fb**S. ^-f 



20, 



-R 



25 



«fc:/&^Vi{C|WI-T=bS;a:^Tt^Tt>cfc<, P«t-i>SlHl 
[0 0 4 1] z:o-m?!HSMtfx>'d7a'^>:$'>;xnju 

(1, 1' ) (2. 2' ) -mwrnmsas (i. 2' ) 
(2. 1' ) -a^^s!®ii-mT*oTt>j;ii, ^lo 
-iisic (V) x^^n^w^^mt^m<D^wmh\^x 

tt, (1, 1' -X5^k» (2, 2' -x^l^» - 
t'x (-f >7^x;i/) v';p=ix>::7A>'i'DU K, (1, 
2' -xg^i^» (2, 1' -x^u» -ifx (-f> 
T^x;!/) z^)V3-^h.i?i;u\)Y, (1, 1' -^5^1/ 
» (2, 2' -fx ('f>7^x;W 

nx>^7Avi7piJ K, (1, 2' -;<5=-U'» (2, 
1' -ex (-f^T^x;^ >';P3x>::7A>' 

i7DUK, (1, 1 ' --1- V7'PtfU7'» (2, 2' 
-'fv:/neij5'» -t*x (-f>5^x;w v;i.3X':> 
AS^i^DiJK, (1, 2' -'fvyPtf'J7='» (2, 
1' -'rvyDtfij7^» -fx ('f>xx;W 
x-^Av'i^nu K, (1, 1' -x^^» (2, 2' 
-x5^u» -fx (3-^5=-;u-f >t'x;w -:/;|/3x 

'i7A>«i7 0iJ K, (1, 2' -X5^1/» (2, 1' - 
X5'U» -fx {Z-:f^9-)V'1>'f~)V) 
Av'i^nUK, (1, 1' -X.J-]y» (2, 2* -X 

-fx (4, 5-^>V-i'>t'x;p) v?;i.zix 
•^AS^i^DUK. (1. 2* -X5^l/-» (2, 1' - 



x5^l/» -fx (4, 5-'^>!/-i'>5='x;W 
X-^AS^^DUK, (1, 1* -X^l/» (2, 2' 

-x5^u-» -fx (4--f v:^Df;p-f >xx;w v 
Jl/nx':;Av'i>DiJ h*. (1, 2'-x5^l^» (2. 

1* -X5"l/» -fx (4— f V^T'DfJlz-f >5^x 
i^;i'nx'5'Avi7DU F, (i, i'-x^^» 

(2. 2' -X^U» -fx (5, 6-v^5^;i'-f> 
5*x;W >';i/nx«?A>?^'n'J H. (i. 2' -x^U 
» (2, 1' -X5^U» -fx (5, 6--J:^^)V 
'r>7^x;i/) v';i/nx'i'Avi7P'j K, (i, i ' -x 
j-v-y) (2. 2' -x5^u» -fx (4, y-v'-f 
VT'Pf ;i/^>^x;i/) v';paxf5Av'^Dij K. 

(1. 2' -X^l^» (2, 1' -X5^U» -fx 
(4, r-v-i-VT^Dfjiz-f >5^x;W v;Pax^A>? 
i/DUK, (1. 1' -X5=rU» (2, 2' -X^l^ 

» -fx (4-:7xx;i"f >^x;i/) >7;i/nx"::7Av 
i^P'JH, (1, 2' -X^l/» (2, 1' -X^^U- 
» -fx (4->'xx;k>xx;p) v;i.3X':7A>' 
i^DUK. (1. 1' -X5^l/» (2. 2' -X^U' 
» -fx (3->t5";i'-4— f V^Pf JIz-Ot^x 
;W ^/VI/nx-^Ai^'^PU F. (1, 2' -X5=-l/» 

(2, 1' -x5=-u» -fx (3-^^;i^-4— i-y 
zfu f ;i/-f >5^x;w -:^;i/nx^A v'^:^ p u k, ( i . 
1' -X5^U'» (2. 2' -X5'U» -fx (5. 
6-'^>V'r>7^x;i') i?;i/nx>i7A-:/^PU K, 

(1, 2' -X5^k» (2, 1' -X5^U» -fx 

(5. 6-'oy-f >5^x;i/) i?)V:n-'^j^i?^u\) 
K. (1, 1' -X5^U» (2, 2' — fV^T'PfU 
x» -fx (-r>xx;P) vjuax'^Av'i'P'J H, 

(1. 2' -X^ix» (2, 1' -'fVT'Pf'JT^ 

» -fx ('f>7'x;i/) -:^;W3X'>A>^^^P'J h'. 

(1, 1* -<vyPfUx» (2, 2' -X5^1/ 

» -fx i^y^-)V) -:/;i/ax'>A-:/^pu K. 

(1, 2' (2, 1' -X5'U» -fx 

(-f>7'XJ0 v;l/3X':7Av'^P'J h*. (1. 1' - 

(2, 2' -X5^1/» -fx «>7^X 

;W) v;pzix'i7Av'i'PU F, (i, i' -x^^» 
(2, 2' -fx ('f>7'x;i/) >';i/nx 

-^Ai^^'PU h*. (1, 1' (2, 2' - 

'rV7'nfU5^» -fx «>7^x;u) v?;i'PX'i'A 
vi/p'JK. (1, 2' (2. 1' — YV 

:/pf U5^» -fx (Ot^xju) >';i/3X'^7A-:^i7 



(12) 
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DUH, (1. 1' — 1'V:7'oe>j7'» (2, 2' - 

-fx (-f>5='-;w i/;pzi-<:>A-:/;:7nu 

H, (1, 1' (2. 2' 

(3-;><^JP>'^D'<>^'i?X-;W (e^i^D'O^s; 

xzi;u) >?ji/3n'^A-:^i'Dij h% (1, 1' — fyy 

Pt?U5^» (2, 2' —f y:^PtfU7=^» (3-^ 
5^;l^->i^D^>^vX:::;W (v^/D'O^'v'x-;!/) 
v';l/3-'>Ai;i7n>J H, (1, 1' -yptfU7'» 

(2, 2' -7'alfUx» (3-^^;Pv'i^P'^>5' 
v?x-;P) (->i7P'^>:$'vxx;0 >?;vnx<^Avi7 
P'Jh*, (1. 1' -X5^k» (2. 2' -;>^5^k 
» -tfT. (3-;>c5^;i/>';7p/<>;57>7xx;i/) 
X':7A>»i'P'J K, (1. 1' (2, 2' 

)V) v;ppx'^A>'i'PU h*. (1. 1' — fyyptf 

U5^» (2. 2' -X5'l^» -fx {3-;<^;i/-> 
i7p^>^'v;xx;i/) v'^i/ax'^AS^i'P'J F, (i. 
1' -x.^iy» (2. 2' — f y:7'pt;uT'» -f 

X (3-;*^;i'v'^P'<>i5'i>xx;U) v?;pp-'i7Av 
i'PUH, (1, 1'.-;><^U» (2, 2* 
» -fx (3-;<5^;i/v-^P^>^>'xx;u) >?;pp 
r:<>Av<:7PU h*. (1, 1' (2, 2' 

— fy7'pf'J5'» -fx (s-^^^Ji'v'i'P^^^ 
>?xx;i/) -j)Vzi-'^Az^i^uy)\i, (i. i' — fv 
7'PfUx» (2, 2' — fvyPfU5=^» -fx 

(.3 - ;<9-)Vzyi7 a^y^f >^x.-)V) v'jl/a - >>A 
P'JH. (1, 1' -X^U» (2, 2' -;<5"ix 
» -fx (3. 4-z^:<^)V'>i7U^>i$'i?x.-M 
v;pp->>Av'^PU K, (1, 1' -x^l/» 

(2, 2' -'fVT'Pf U5='» -fx (3, 
^;i/->i7P^>^'>?xx;p) e^ji/Dxt^Av'i^PU K, 

(1, 1' (2. 2* -fX 

(3, 4-v^^;P->i'P^>^vx-;p) i?)iz2-'y 
Av'd^piJK, (1. 1' -^^^» (2, 2' — r 
V7'PfUx» -fx (3. 4-v^^;P->i'P'^> 

3'>'x-;w v;i/p-'i:7Av'i7P'J H, (1, 1' --f 

V7'PfUT'» (2, 2' —rVT^Pf -f 

X (3. 4-v;<^;i/-><^P'<>iS'>'xx;i/) v;upx 
«:;Av^P'Jh*, (1, 2' -X^^» (2. 1' - 

-fx (3 -^5=-;i'v^'p^>iS'-:/xx;i/) 
>';i/p-':7A->*^pU K, (1. 2' -x^lx» 
(2, 1' -<v:/pf'Jx» -fx (3-^^;i/-> 
^p'^>^>?x-;i/) v';i/p-'i7A>'i7PU H, (l, 
2' (2, 1' -fx (3- 
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[0 04 5] (.^'P. R^ht^mw^ 1-2 0. iff^L< 



po^ v'xx;p) - •^Av'd^ p ij 
K, (1. 2' -^f^u-» (2, 1' -'fyy^pfu 
"fy) -\zx (3-^^;i^->i'P^>iS'>'xx;w 
nx-jrAS?i7P<j h*, (1. 2' —fyypf U7'» 

(2. 1' — 1'V7'PfUT'» -fx (3-;>^^Jl<-> 
i7p^>i5'vxxjp) >';u=ix"^A>7^^PU F. (1, 
2' -X^U» (2. 1' -fx (3, 

4 - g^;!/ -> d7 p >^ >?xx;i/) S^JP 3 X -j; A vi' 
PUK, (1, 2' -x^U'» (2, 1* — fy:/p 
fU7'» -fx (3, 4--j^^)vyi'a^>^-yx. 

>?;l/PX>:7Av'^PU h'. (1, 2' -^^U- 
» (2. 1' -fx (3, 4-i?;<^)i^ 

(1. 2' (2, 1' — fyy'pfUT^ 

» -fx (3, 4->'^5^;i'>'^^P'^>37>'x-;i/) 
vfJP^xr^Av'i'PU F. (1. 2' -'fyyPf'JT' 
» (2, 1' -'fy7'PfU5^» -fx (3. 4- 
-yy^^Jlzy^a^y^ S7xx;P) n -i; a >^ p U 
hVj: f&U: i n e. cD^t^ifel (C*3 ft -5 P X A 
>X(S/N 7 X >i7 A fcgii L fe CD *^tf •& d t dt-T? * 



[0 0 4 2] ±ta®^^S<t:^ 



(I) 



(V) tt, - 



-A7X'>Alk-&«i». >';i'PX'i7A^fc^!^->';ppx>^ 



y\y->::7A<t;-&#i-/Nyx":>A<b^#i®m* 



o -> 



':7A'fb-&'^i:/\:7X':;A<b^!iltcDm^te-fr€rfflti;'S:i® 

^^S^^M<b^<l^4'®->*;ppx>^A-fb^i^o-^% 

»SL.< 1~9 9*;i/%, J;0»SL<«2~9 
L<«1 0~8 0^:;l/%<DiKHT&-S. 

[0 0 4 3] ^mn\z^^^x. mmmm^4m(Dm^^ 

Sfb-^i^tLT. ±aB (A-1) ~ (A-5) 0S.^fm 
<Di^i7a^yi$''j:i:-)vm^^mT^mmmmf^4m<D 

m^^mit^^^mi^^^m^. ^mm^i^r. (b- 

1) 7;U5x-i7A:t^Mt;^t;- (B-2) ±fBa^^ 
mms (B-3) Jte±. *!;±i£t»Ra:'f:t>3S^tt)i4^ 

»SLlio ±IH (B-1) f&^<D7)\^^-^2^^^yit 
^!fei:UT«> -^^(VI) 
[0 0 4 4] 

Clb8] 

R " 

♦ • • (VI) 

R 



A 1 



T U -)V7)V^)Vmt£E(Dm.it7^^&&^^^t/\u^'y 
ST^^b. w«¥i^•-a■^g$:*L> j1S2~5 0, 
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>, RU-^^ (VII) 

f— ^ A 1 - O -^5 



[0 0 4 7] (iCtf. Rl''jtt;w«±tB— (VI) tC -5:5-14, ©•T^ I- •77Jl'4^;l/5?T;l'5y^rit>tc:hU 

m^u^ 0'^'^7)i^:=-0Ai[:-^!^^mmmMizm (b-2) eK^^uxts. jifea^^s^b^tit 

•r-S.:^S> ®^5liiJ^j:i*(c^*$nTV^-5i^a*, Sil^ S14.#,*Jg|«r^S^ci:©.'^*>^, ^^O-JKiC (VIII). 

iK)^*ai^'\®®«**#«T;P5zi'5Aib^i^i:J5J^:: (IX) 

( ClI -rIS] h+) ^ ( [z) - ) ^ ... (VIII) 

( [l2 ] h+) 3 ( CZ] - ) h • • • OX) 

(fcfcL, l2 «m5 . r19r20m6.r213 CXttR22 mH^^^-t. hit [L^ -r27) , [l2 ] ©-f^> 

m6 T^S. ) «©:-ei~30SfC. a«ietJ;©SSc. b= (hx 

t (VIII), (IX) iCf, l1 ttJK7>:SS, CZ) a) tt, ^M»^^l~3. 1 1~1 3. 

- tt, #NBBfi:1±7:^:t> [Zl ] - X« CZ2 ] - , l 7^3il^^tft><OT* it. ^»i»^^7~ 

Czl ] - itm^(Dmt^7im\Zf^'^hrz7=:.:t>. 1 2;KOTm^^f. ] T*$nSfe®S:»jg{Cffiffl-r-2) 

tt£t)-^ CM'* g1 g2 • • • ] (ZldT. it Z-iit^X^^o 

mmm-m.'ms'-izmjtm. m^^\^<itmmmAmiz [0049] zijit, ©*#:«»itLTtt, 7>^x 

~15J^3il^^T, g1 ~Gf tt^n-etl*lilM^, 7, )f-^}V7=.>, T-U>. i?^5";U75>, v'X^ 

~4 0©vT;P^;i^75y*. M^iai~2 0(75TJI/3 N, N-v>.5^;i/TxU>, hU^5^Jl/75>. hUx 

+->a. ^^^6~2 0®7'J-;P», 0i^^6~2O 5^;P75>. hU-n-y^;i'75>, >(5^;i'S7:7xX 

<oT'j— ;u^=^^v'a, R^^7~4 o®t;1'^;i/TU- )Vt=.>, tfUv'x p-:/p^-n. n-vJ^^jI/T 

^*^7~4 o©TU-;PT;p+;i'a, i^^i^i xu>. p-xkd-n, n-->'^5=-)ptxu >fd:i'® 

~2 0©AD-ir'>BMg^ft:7K*«, ^*IIScl~2 0©T T5>^, K U X5^;l/7j^X7^' >. h U 7xx;i/3isX7 

'>;i'^^'>a. x«0^^Sc2~2O ^'>, >;7xx;i.7t>x:7^' >;fa:<J:©*x:7^ j-h 

OD^-T-oM^-a^^ib^Jc^S^^-To g1 ~Gf co^-t. Ko5=-^7x>/d:t*cD5^:^x-T-;U^. ^m§^x 

2t>iJ;l±d^'S*fl?]5£bTV^TfcJ;v^„ f« [( tf'il^^M '^)ltiiii(Dx.x^)l^m. Tirhxh>j;i/, '^;>yx|-U 

~ it. mmm^WL<Dm^(DmwL (pKg ) 1 ouat [o 0 5 o] Ri^o^^^isijiLTtt*^. ^^jm, x 

Tt^TfeJct^o R^htii^mm^, g|3S|gcl~2 0 >3'>'xx;|/a. '>i>^^5=-;i'>'i7n'<>i5'5^xx;i/* 

®T)l/=^^;P», K*^6~2 0CDT'J-;V», T;I/^;1' ;^i:i'S:^tf2>;ii:*^'T^^, R21©ft#:0iJi:LT«. 7 

7^)—)Vmy,\t7^)—)V7)i'^)Vm^^ly. R^^WSR xr:;i/S, p-hU;P», p-^ h^^i/:7xx;i/a;^j;t* 

20tt-^n-€n->i7D^>^'vXX;i/a, e^>'i7D'^> ^^tf-SCt^^'-C^, R22©:i:#:t«JibTtt7-h7 7x 

5'>'xx;u», ^ y'f-)vmiLitz^ )V:i-\y=:.)vm. r21 x;P7H;P7-f>, ^^'pi^Txx T'J;i/, ;<^"JJI/7S 

7U-;i/axttTU-;i/T;i/=¥;i'a<£^-ro R22(i7^h «, li, Na. k. as. cu, Br, i. i^t£.ii 

57xXJU^;U:7-< U>. >'5'D>'TX>7a:i:(7D;fc:a4^ ^mi^Z.t.f)^X^. (D^»mii\^Xit. Mn, F 



[0 0 4 6] 

[^b9] 



(VII) 




e, Co, Ni. 

[0 0 5 1] CZI ] - . -rtit)-^ CM* g1 g 

2 • • • of ] fCiiliX, M* OA#:«SJ<i:LT{iB, A 
1. Si . P. As, Sb;S:t', »SL<«BRC)fAl 

n-37'ntr;ps, -rv:/Dtf;«, n-zf'J^JlS, 
^v:/9-JV&, n-^i79-)i^m, n-x-fr]->;i'*, :7 
xx;px. p-h>JJi/», 'Oi^jPX, 4-t-y5^;i' 

7xx;i/*, 3, 5-zy^9-J\^y:!L~)V&Uii. /Nn^r' 
3, 4, 5- hU:7;l/:tD7xX;i/S, ^>i5'>';U:^D 

:7xx;i/a, 3, 5 -fx (h^Jy}l:tc3^^)i) yx. 
->>*, v>'i'P'\+>';i'y>5=-t>». >?:7xr.;nai 

[0 0 5 2] t.fz. 4¥Si&:^(07~:t>-rUio-^vKa 

fr^SJ L T« h U D ^ 5' >X;i/* >®?Tx:t > 

(CF3 SO3 ) " , tfX (hU:7;i':tD;X^^>XJl/* 

x;p) ;<^;P7x:t>, fx (h'J:7;i/:tP^:$'>x;i/ 
3j>x;i/) ^>i^)iT~^>, fx (.hvyji:tci^3^> 

X;U*rz;W T5 K. jii:^«mT:^:^> (C 1 

04 ) - . hOy)l7i-amWt7~^>( CF3 c 
O2)" , ^^-y-7;U:^aT>^^>T::i::t>( SbFg) 

- , y )V^nxjv^yWtT—:t> (FSO3 ) ~ , i^p 
px;^7i^>^Tr:3^> (c 1 SO3 ) " , y)V^u7.)v 

^>m7~^>y5-yyit7>^'E> (FSO3 /S 
bF5 ) - , >';U:tPX;l/*>^TX:t>/5-:7>;/'fk 
lilt^ (FSO3 /As F5 ) ~ , l-Ux;i/:tP>^^>X 
)l-^>mX5-yyitT>'f-'^> (CF3SO3 /Sb 
F5)- 7^t<i:^^tfS:ii*^*T^S. 
[0 0 5 3] Z.(D^oU (B-2) )5g^^l:^!fe©:H:#:««J 
tL.T«, 9-hyy:JL=-)\^mmhUj:.^JV7>'E—'y 
A. T-h^7xx;Hiiffi?hU-n-:/5^;i/T>^:X'J? 
A, 7=-hv7xx;i/iB^hU;<^;P7'>^:n';>A, 5^ h 

5 7xn;i'5ii?5=-h5'X5^;UT>tx':>A, T^h^^x 
x;p«y^;i/ (h-'J-n-y5^;W 7>^:X':7A, 5=- 
h7 7xx;niBi?^>-:^;i/ (h'j-n-:/5^;u) t>* 

X'J'A, 5^h77xx;i/«8m>7y5^JUv>'xx;i/T>^: 
x'^7A, 7"h^:7xx;i/sail^hU7xx;p (y^^;!.) t 
>=E-'y2^, •7^h7 7xx;i.«|-ijyf=-;i/7x'jx'i' 
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A, ^h-^^xXJUilBiJjjt^^l/f Uv'X'i/A, 5^1-7:7 
xx;HBl!^>v';i^f Uv^x-^A. 5^ h7 7xx;i.si®! 
^5"J1^ (2->-Ty f 'J>^X'::7A) , 5^h5+X (-^> 
^>';P:;tP:7xx;w mmh'):3:.^)l7>'e~02^. =r 
Vy^T. ('^>^:7;U:tP7xx;W i3g!HU-n-3^ 
5^;PT>^X'i7A, T-h^^X ('^>:S'7;1/:^p:7xX 
;p) iB^hU7xx;i/T>^:X>^A. T^h^+X (•-i> 

^'7;U:tD7xx;w «imT-H^-n-:/5^;i'T>*x 

•^A. T-V'y^T. ('^>iS'7Jl/:tP7xx;W fiil!5^h 

7xg^;i/T>^:X':7A, T^h^^x ('O^xju^tp^ 
xx;i/) s«^>v;i/ (h'j-n-:/5^;i/) T>tx'^ 
A, T-Vy^T. {.^>^y)V^ny:3L-)V) Si^;<5^;i' 
vXxx;i/T>^:X'i'A, T-h'y^y. (^y^y)l:ta 
xxx;i/) asi^hUXxxji/ (y5^;w t>^:X':7A. 
xh^+x (^>:$'7;i/:^PXxx;u) flim;*5=-;i'7x 

Ux<:7A. T^h^^X ('^>^'7;P:^P7xx;P) 

>?^^;i'Tx'jx'>A, 5^h5^rX (■^>^y)l:^uy 
xx;i/) SB^h'Jj^^^^Ji-TxUxf^A, 7'h7=^X 
>iS'x;u:^pxxx;i/) fligi?p<5";uf 'J vx-^/a, t-h 
^=*^x ('^>^7;i':tP:7xx;w flBm'^>v>'l'f U 
x-ifA, 7^h^+x (^>^:7;u::tPXxx;i/) Ji^y 
(2-->7y f U>'X':;A) , T^h^^X (^>3' 

x;^3^pxxx;^) iSK'Oi^^P (2-->Tyf Uv'x 

•>A) , T^hv+X ('<>i5':7;i/:tP:7xX;W ffljm;»( 
5^;K 4-->7y f Uv^x-i^A) , 5"h5^X ('^>i5' 
X;W:tPXxx;0 ffl8®Sh'J:7xx;i/3j^XJf:X':7A, 9- 
N7+X [fx (3, 5->;h'JXJU:tP>^5^JI/) 7x 

x;W iJ«>?^5^;PTxijx-^A. 5^h7:7xx;nj||®s 

7xP-fex>^A, ■7^h^Xxx;Hiffl^^, 9-h'7yjL- 
JVmmh^J^JU. T-h7Xxx;Hl^T-h'5'>'xX;i/# 
;i'X-i' U>v>:*f>, "rhy^y. (^>^yjl:tay x. 
x;0 smrn^xP-fex'^^A, 5^h74^X (^>^y)U:t 
nxxx;w mm (I, 1' ->'y5';UxxP-fexr:7 
A) , xh7=^x (^>^x;p:tP7xx;u) asHK5^;^ 

pt5=-;l'7xP-tx>5'A. 5^h^=^^X ('<>^x;i/:tPX 
xx;p) y^hy=^x {^>^yjV:tay:n- 

)l) mmhU^Jl, "rh^^y i^y^y)V^uy:r.- 

)V) aiiS'J^'^A, T-K^^X ('<>^x;i':tP>'xX 
M mk-^h*)^!^. T-H^+X ('^>iS':7Jl/:tP:7x 

x;i/) ill?5^h^:7xx;i/4?;i/:7i- •J>v>:^>, ^-h 

^y)i^:tammm, ^^-^i-yji^tnmmm. ^=^-^y)i 

^'jl/jt P ^ ^ >XJl'j}^ >^ffi;S <»: *#tf S d i*tT# 
[0 0 5 4] (B-2) K (A) 

t5-t±TfflV^Tt)J;V^o (B-3) fS.^LVX. 5ffi±, ite 




(1 



[0 0 5 5] (B-3) fiS;^J-C9*#:^JiLT«. 

5^^- ■y;f7'f Aa'i'-y--r h^^t^tf 5,ns, (b 
-3) fig^tLTtt, 7KmJEAffiTffl!l«Lfc¥S2 OA 
i^±©iffl?L^ffl75t, 0. 1 5 U U h;l^/gt^±, 

0. 3~5 5 U U -y h eSk±CO'h(DtW^L^K 

[0 0 5 6] JifB (B-3) fiS;»«^®SSfflViTt)J: 

^^l^ttJP»jaJi7K5ailMLfcfc©€rffll.^TfcctV^. (B 
-3) fi!c^)-i:LT, »SLVife©«!te±S;i5:«*i!}±«S#» 

(B-3) ->5>?^<b'&!^S:t>VX«WaT;i' 

u h*. t e r t -:;'5=-;p-:^^^;i/>'U;i'i^oij f, t e 
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u H, v^'f y:/Pif;i'->u;i'>'^'PU F. \fxz^yx.^ 
^)vy^)V~J^n^) ^5^;p:7x^^;1'->U)U>'^p 

>'U;i'vi^pu ^5^;i'->'j;i'hU;^PU 

;p-> u ;u h 'J p u K, -r y t'p t°ji'-> u ;p h u d u 

K. :7 xZi;Ui> U ;U h U =^ P U F, ^ ->5^;i/>' u h u 
P U K, h OJW>U)i^ hO^aU K, 7x^5^;i/->'J 
;P h <J ^17 D ij K^OT>ll'=^^;P-> U -d/ h U d7 P U 
O'ilB^'PU Kcog|55i-*fl!lOAPy>7C^-rg#^x.fc 
/N^-f K^, fx (h'J^?)l'->U;l') T5>, tiT. 

(hUX5^;i'v'j;w) TS.y. fx (hU'fyyph!;P 
->u;W T5>. fx (>?^5^;i/x^ji.->"j;w T5 
>. fx (->*x^;p^^ji/>''j;w T5>, fx (i?^ 
5^;t'yxx;p>'>j;w ts.>, fx (v';<^;i'h-'j;i/-> 
u;p) T5>. fx (>?^^;i/^->5^;i/>''j;w T5 
>, N. N—:?^^)lTS.y hV :^^}vy^>, (v'X 
5";pT5y) hU^^;p->5>, n- (h'j;*5^;p->'j 
jp) -r 5 3^y— V u ;i'T s 7n°-7;1'+ji^51^ 
ij -> n ij ^>n-57jt u ^ / 

hux (h'j^^Ji'->D=^^-» e^^y-Ji/^® 
->^y— N, o-fx (HU j^^;i/->u;0 T-fe 

hT5K. fx (K'J^5";i/->U;i/) H'J7;P:tPT-tr 
N- (H'J>t5^;U->U;i/) 7-feK75h*. f 

X (hu^^^ii/v-'j;!/) m^. h'j^5";i'v"j;Pv'7x 

x;i^K?g^CD5>U)UT5 Hffi. 1. S-v'i'PPT-h^ 
;<5^;Pi?vP4^1t>^©itm«->P4^+»->«. '<>i5';< 

^;i/->i7 p'^>^ >v'P^^-y->^®St^>'P^^-9->!S. 
v'p<5^;i^vyxx;i/->^>, vx^;Pv7xx;i/->^ 
>, iz-f y :/P f ;u>':7xx;i/->5 >^®5^ h5T;p+ 

ij-ryT'pfii/S^^x h u - t — >, 

7xx;u->^>, hu Hu;i/->5'>, HU^v-5^;i/->5 
>, ^^;i/v^yxx;i/->^>, -Ji-y^)l'^^)l'>^ 
>, fx (>'>'xxji^) ^5^;u>'^>^®hUT;p+;i' 

p'jK«Ta&-&o ~>^>mt^mt, z.n^(Dm^^— 

[0 0 5 7] ^^iz, (B-3) fiS;:y-(755affl(Cfflli-5# 

^-rs-jKsc (X) iimm<D^-r!m^n^7)i=¥ 
jm-^^Tji^-OAit-^m. ±ffi-^5C (VI) 




h 'J — t -•:f^ji7)Vs.=.^A^<D h 'J 7;1/+;1/t;1/5 

S-i^A^PUF. >'^^;PT;P5r:'>A^ h=^^->h*, 
X^;P7;l'5n'^A>< h=f v-K, v^^;i'7Jl/5— 'i7A 
t Kn:^^->H. -:^x5^Jl/T;W5r:'>At Kn4^->F^«) 

t;ps-':>a> s^;j<5^;PT;i'5-r>Ak h'U f, v'-ry 
^5^;1'T;1'Sx>?a t F 'J F#<D*iSig^-^*©T;i^=^ 

;i/T;l'5r:r>A. / =^^1t>, x^JUTJl/^ 

Afe-SIHS h U-f V^^;i^TJl'5X>:>Ayi»WSblio 
(B-3) ^^<Dfl!iMizm\'^^mm7JVS.:i^Ait'^!^ 

[0 0 5 8] {B-3) ^^.^(Dmmizm^^^i^^yj^n: 
mzmmut£i^^-^\ (b-3) ^mm±^fcim±i& 

(B-3) fi£^i-4>®*m«l^:;HC^b. 

e/5>3^<b^^4'©^r'f ^i^#7&tam 1 ~ 1 0 0 0 0 

0^:;k Jlf*L<«0. 5~1 0 0 0 0^;P,i:;i5:SfiJ^ 

1 0 0 0 0 0^;k «(fiL<ttO. 5~1 0 0 0 o^:;ut 
;&SfiJ^TfflVi&n-S. Sfc. (B-3) fig^i-*i)tti±X 
«i|S|S±i£;^mcD«-S-tt< ( B - 3 ) l$.^lg\Z^L. 

'>5'>mt^i^'p(D^^mmi^m. ooi~ioog^ 

0 0 i~i 0 0 gt/i^fi)-a--efflt,^;i<t7iW*Lv^o ± 
m<Dm'^.(Di^mnx'itm^fsmmTr^ z. Lti^&^o 

(B-3) fiR^i-©^ag«. ^mm<D:^iS\t%i^^$>^l'^ 

mm<^m^<Dm. mz^m^^mmmm<Dm.^(Dmxf7 

[0 0 5 9] mmf&»tLX. ±12 (A- 1) ~ (A- 

tLXmi-^^ (B-l) !$.^. (B-2) I^^RZf (B 
-3) fi£$J-«^&Tfflv^T*)J;<, ^tz. :Lnib=&m.^ 
^^J-e-Tffl^iTfcil/i. (A-1) ~ (A- 5) fifeiJ-T^C 
v-^ D'^>iS' ->-xx;i.#*&^*T-SJl»3»a^ 4;K 

^ig^iLT (B-l) it^<^^m^^rzm-^\zit. ^jiit 

T$fSU<ttl : 1~1 : 1 0^ , J:0<fF*L<ttl : 




i|tM2000-38418 



10-1 : 1 o4 (Dmm-^m^L<. ±iimm^mwi-t 
^m^it. m&mm^ 'J •^~-$>rzDcDmM::i 7. h am < 
u<o. mmff3xrjiv\ (b-2) it-^i^^m'^^tzm-^tz 

it, ^;i'JtW^b<«l 0:1-1:100, .kOn 
*L<«2 : 1-1 : 1 0 ©ISH^^'M^ Lt^o ^ICO^H 

*^iS<?^j:D, ^mmxfji\>\ Sfc. (B-3) ft^tit 
LTi|S|!i±3?.««i±iS#(SrfflVi^«^. -hteiS^^Sfb^ 
(B-3) fk-&ti4'cc»*Sf«©^:;PitT»^L<« 
1 :0. 1-1 : 100000, J;0$f^L<«l : 0. 5 
— 1 : 1 0 0 0 0<O|gH*saSLVi, ^^(C, (B- 

^, ±i2S^^^<b^#)t (B-3) it^m(Dmmm-^ 

it, mmitXiff-^ L<ttl : 1-1 : 100000 X$> 

[0 0 6 0] $&(C, *»B^{Ci5liTfflV^^Mii{a, ± 
SSO (A) fig^&Z/ (B) fig^^ifig^i-tLT^Wr^ 
t)COT^oTfc«J;tiL, Sfc, (A) fig^)-, (B) fig^i- 

Mz^ic (c) mm7)is.=.^Ajt^m:si.zfyy.itmi^^ 

M^^tLx^m-r^t,(Dx&^xt>k^K :i(Dmw- 

it, mmf)^ (B) ^^iiVX (B-3) 

[0 0 6 1] ZICIT. (C) ^^(Dmm7)U^~^Ai\: 
-^i^izLXit, -fSiA (X) 
r23y A 1 Q3_y • • • (X) 

(^4". R23ttg^^^i~i oo7;p+;p«. QitTi^m 

M^, ^5giSl~2 OOTJPa^^v'*, ^3g|gc6~2 0 

©T'J-;l'^Xtt/ND'y*>JST^5^L, v«l-3©S 

(X) x^tin^it^!^(DMi^mtiyXit, hu><^;i/ 
t;1'5x':;a. F'jx^;|/7';p5x':;a, FU-fyya 
tf;i'T;U5x'^A, F'J'f v:/5^>ipt;1'5x'>a. 
5^;uT;i^5X':7Ai^pu F, >?x5';i'T;P5x':7Ai'D 

U F, ;>t5^;i/7';P5X':7A>'^DiJ F, X.^JV7)VS.=. 

'^7A>?i7DUF, -:^y5^;i'T;i^5xr>A7;p:ru F. 
'rvy5^)i/7;i/5x'^At F'J F, ->'x5=-;i/7;i'5x'i7 

At FU F, X5^;i/TJI/5X>:>A-fe7>+^PU F«75^* 

tfe.n-5o »SL<«, F'J^^;1'T;1'5x«:7a. fu 

31^)17)1^=.^ A, hU-r'j-::f^)i7)i3.-'yAX& 
^, ;ine.©#^T;i' = x'j7A{t;B-ti«— Sfflt^TtsJ: 
<, -ffl^±<&|a-&ia:Tfflt^TfcJ;<.^. £fc, (A) «t 

^^^j-tmafcioffli^^n-s (c) mm7)V5.=.ryA 

it-^'^tOi^m^'tit, =t)litXttf-^L<itl : 1- 
1 : 2 0 0 0 0, J;Oi!f^L<ttl : 5 — 1 : 2 0 0 
0 , ^ ^ L< « 1:10-1:1000 (DmSti^ 

mmv\>\ W^T;i'5X':7A<b-&%2:fflV>SC:ttCJ; 




[0 0 6 2] *^BJ{C*3t,iTa, ^fimB^^<D{}^fJi<i: 

(c) ^^<Dm^<Dmmiz-^'^^xit!^\zumitfj.< . m. 
n^m^^^z. t/)^-c^^Ai. it#(c^:;P3j^o ~^-mm<Ds^ 
LVi. mmm^mmi^iiLTit. ^^tcwtcti. s i 

O2 , A 1 2 O3 , MgO, Z r O2 , T i O2 , F e 
2 O3 , B2 O3 , CaO, ZnO, BaO. Th02 

^m^OtfTtt. #(CS i O2 ^fzlttA 1 2 O3 

[0 0 6 3] — ±feJ&(.^®ffif*:il>T« MgC 
I2 . Mg (OC2 H5)2 Uii<D-^if^'>'yMt-^'^ti 

~2 o©t;1/=i4^->*x«^^^6~2 o<d7'J— ;p 
x'' ttADy>j^TX«K^l^i~2 oot;1/+;p 

S<&^L> x«0~2, y«0~2T*0. d^-:3x + y 

«c. jj^ijxf^i^x 7j?ijyptn/>. 

fi<*:tLTtt. MgC 1 2 . MgC 1 (OC2 H5) , 
Mg (OC2 H5)2 . S i O2 , A 1 2 O3 tiiiiim^ 

vi\ ^TztBi^cD^mt. ^<Dmm:BLZ^mm\zj:r)mtsi 

~2 0 0Mm, J:0«=S L<tt2 0~1 0 0 AtmT* 

ffl#l~l 0 0 0m2 /g, iffSKttS 0~5 0 Om 
2 /g. m^Htta^O. I~5cm3 /g, »Sb< 

m. 3~3 cm^ /gTfe-5o 

[0 0 6 4] itgffiwx{a»L^«®<'^-rn*^75^*jtiBie 

(J. Am. Chem. Soc, 116 0#, ^3 0 9^ 

-s? (1 9 8 3¥) mm) o $e>tc, ±BBffi#:«, a# 

1 50~1000*C, i!f^L<tt2 0 0~8 0 Ot:T^ 

m^±^mmztam:^ii^m'^. (a) wKfig^j-stx 
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(B) ^fmfi^^<D^>r£< ii^-:^^. »SL<« 

(A) mmiS.^:^ZS (B) ttM4KfiE»®l^:^^ffl^S-ti: 

[0 0 6 5] miamz. (A) fig5j-Rac (b) i$.^(d^p 

tlT^CV^*^. 0iJA{S0 (A) fig^J-StX (B) ^j^(D'ptS.< 

<Dt>. ^mitrnm^px (a) ^^sr/ (b) ^^(D^i^tn 
<ii%-:^iim^r^ysm. ®ia#:<i: (a) 

(B) ^^j-*svitt-?-<7)i^:^<h^r^T;u5^'J'A<i;^!^ 

(A) (B) fiS;5^$la#:»cfflif 

(B) B^^Xit (A) B£^i-<!:^g-&T-5;^S, © (A) fiK 
(B) li!c^J-<!:®^MJ5;Si^*fi«^tii^-rs:!^ffi. 

® (A) (B) fiE5i-i©Sfet!S;6:(c|^bT, 

IB®, ©RU^COSfSfCiJl-iT. (C) 0S.^(D^m7)l 
[0 0 6 6] ^CDJ;-5»CLTf#G.n;tM<«H, ^^ofc^ 

T«> (A) J5Jc^3-«fi**J 1 g ^^fc 0 , il^ 1 0 1 0 
"2^;k »SL<tt3x 1 o-6~i o-3t;KDa-efflVi 

&ni), sfc, (A) f&^iziar^ (B) fig^j- c (B- 

1) (B-2) fig^J-. (B-3) ^^}-] CDffifflfiJ 

[0 0 6 7] (B) C (B- 1) fig^}-, (B- 

2) (B-3) fiK^}-] iffl#:<i:OffiffliiJ^. X« 

(A) 0s.^tiaii^ii(Dmmm^T!>^±vimm^j&m-^ 

~5 0 0 Mm, $fSL<«l 0~4 0 0 wm. #fCj(fS 
L<«2 0~2 0 OjtzmT^O. H:«®S[«> jlS2 0 

~ 1 0 0 Om2 /g, i(fSL<«5 0~500m2 /g 
T'S)^., ¥i^*iS;^i^*2 Mm*ji§T'$>-l)i:a-&#:4'©^l» 
:d^*li:::*c-r-5C:a:;d^*^0, 5 0 0 jLim5:eAS<hm^#:'4' 
<^ffl;'c«i^*«ii;*:-r -5 :i i s „ tt^MW*^ 2 o m2 
/g*^Tag)-5tffi'l475^*fg;T-rs;i<h*^a5 0, 10 0 0 
m2 /g^S^§<h«^^««^^75^teT-r^it*^*a& 

[0 0 6 8] *^Bjo#U;tU:7^' >®SSii*fttt. ± 
2~2 0CDa-:^-U7'r >> w^^vy -< yBi.XS-7.=f-V 

>^*^ a«ns— aui^±co p i: f> /j: s # u 

vi^n^ryv-ttJ&LTO) (i) , (2) ISlTS- (3) 



(18) 
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( 1 ) ®aS¥i^5i-^«*^2 00~100000T* 

(3)X^ k >Xtt:/n tf u >-g-wa*5 5 0 

(2) 0a»¥i^^J-^a;5^*2 0 o~ 1 0 0 0 0 o-ea& 

©ISKfiSS [7?] (7"->U-;/ h;v/g) 

1 0 0 Offl) <h(0« [7?3 • c*^o. 
0 5~2. OCDiefflfCl^O, 

(3) a)0?^i^2~2 0(Da-^Uy^ >. att:^^^ 

i:7i?'Jx><h*^f,;5:0, *^o««5pj^^^»*« 2 0 0 ~ 

^e:*#: Waters ALC/GPC150C 

tl^A MV—m TSK MH + GMH6x22f: 

#:#:taft issr 

1, 2. 4- h'J^PD^>1f> 

giE« 1. 05U'j-y ^;^/^)• 
C0070] *yt< ■^i'D^y-T- (1) iciiV^T, ± 

tfl/>-g-W»tt5 0^;P%$:®X-&feCDT*-5*5> 7 0 

(2) fCiSViT. aa¥±^^i'^«tt2 00~1000 0 
0-r*)S*«, 4 0 0~9 0 0 0 0*WSb<, 5 0 0~ 
8 0 0 0 0*^*J;t9JfSLVi„ ^/c, -ri/a^y^— 

(2) JCiJl^^T, SlS^Sa^ Ct?] (x->'J>y h;U/g) 
i:*iSt*x;i'2iafC (f@/^^JES^l 0 0 Offl) tO« 

[77] • c«o. 0 5~2. oofeffl»ca&**«> :iCD«*SO. 
0 5 J;0/h$Vi«-&tt, vi7D^y v-:^iiS5i-T«#:T 

0, *a-&*^^*Wtitfi^L/j:Vi, S>t, 2. 0^?riB;^-5 

~1. 8*WSL<. i^tCO. 0 9~1. 5;0W^LVV ISIS 
ttS Ct?] «. x;^J U >}§«E4'. SKI 3 5"Ctc:4otiT 
iiJSbfet>ro-Ci&-5, :icD®PS*iS« Cjj] «o. 0 0 i~ 

2. 0 5^->U-;/ H;i//g(DieHta&SC:i:*t<ffS i^<. !^ 
tCO. 0 0 5~1. St'vU V hJU/gWlgH/OW^Lli. 
[0 0 7 1] -Ti^p^y-T- (2) cD*i^t*x;i/jgS 
c, -Ti^cC^^^M^ST-i 0 0 ofH^/tD®*i^t'-;ua 

T^ct?-^. •7^D^y7— (2) €:I^7'^X(c:J;0 



C ' 75^0. 0 



1 0 0 0 0 OT^D> 

«B/R3ilS^ 1 0 0 0» ii<Dm Ct?) 
5~ 1 0(D^ffl(C$)0. 

®# U X >-^*«*^* 0 2 0 ^:;U%J!JiTT*-5# U 

[0 0 6 9] ±BBx'i7n^y-7- (1) (c:feViT, 
¥1^5i-^»«2 00-100000 TfeS*^', 4 0 0 ~ 
9 0 0 0 0;6WSL<. 5 0 0 ~ 8 0 0 0 0 d^'i Ojff ^ 
bt^io ^®Ka¥i^^^?««. y;i'/t-5X-S>3>i7 

□ •7h^^:7^- (GPC) ffifcj;0, 

^ftjcxaij^ u x^ u >^^oi 



C = l 

C ;| 
I 

D 

T 



{CT, 9 0 7 cm-Mci5lt^e-^<DSja*<£:aiJ^L. 
i\:^^m, 2 4 0H#R83 eiTOS:*^^.** 

14XIog (Iq/I) X (1/ (DXT) ) 

1^1^^ 1 0 0 Ofi^fcD<Z)*Sgt*XJl/igS 

9 0 7 cm"l«Mia^ 
Vi/D^ryv- (2) (g/cc) 
7'i';i'A/P^ (mm) 
[0 0 7 2] Sfc, *iSt*x;UjiK<&Kjl^^^P»X^i7 

y-^— (2) {C*5V^T. Xf^^>X«7'PtfL'>'^*a 
«5 0^;l/%?:Sx.-5t)©Tfe-5*^, 7 0'E)l%U±-C 

±tB-7r^D^yv- (3) ^ 

*ii:2~2 0®a-:tl/>'^'>. >RtJtX 

>tLXU. X5=-U->, yDtfl/>, l-yT->, 3- 
1 :/t->, 1-'^>5^>. l-'s^-fe>. 4- 

y^^;!'- 1 -^>T->. i-^i?7^>, i-T'-lr>. 1 
-K5^-t>, i-5^h5^-t>. 1 -^=^-y-T'-t>, 1 
-4-i7^5^-fe>. 1 -X'rr]-fe>;SiWtf 

:tl^:7^ >tbT«, S^i7P'^>5^>, i'^P's^-fe 

>, ->^p^y7^>, j}VTfs)v^y, 1 -y^;uy;U7i^ 
;i'^^>. 5-^^juy;p3i^;u:^>, 7 -^5^J^y;^7^^;^ 
5, 6-v'y5^;i/y;i/yj?;p:^^>, 5, 5, 6-h 



"^uy, 2, 4-S^;<^;i.X^l/>, 2, 5->^^^;p 
X^U>, 3, 4-v^^;i/X5=-l/>, 3, 5->?>C^ 

4, 6- hU^5^;i/X5^l/>, p~ t -y^Jl/X^I/> 

>, m-yn^X^l/>, o-yp^X^l/>, p->' 
;i/:tDX5^l/>, m-:7;i/:tDX^l/>, 0-:7;l/:^D 
X5^l/>, o-j?<5=';i/-p-:7Jl/:tPX5^1/>?^j:(i:CD/\ 
py>itX^U>. 4-t:n;Ut:>^xzi;k 3-t:r:;i/ 

'^^iSLzsmv^z^x.yit^mcD^^^i^mitnrc^'smitm 

tLx\t. mx\tmmxit^t^(D^m^i^x.yi{:^^. 
mmmm^z^:i^yit^^. ^mmm^i^:s^yi\:^m. y 



yiti 



(19) 4#l§2000-38418 

* ^^f^ >^x yit^w^ Ef)^^ e> n ^ o 

[0 0 7 4] ^ltmX^i53^[!SCD#^SvX>>fb'&i^<hL 
0iJ;ltfl, 4-^>i$^>^X>, 1, 5-^=^^it>? 
X>. 1, 6-^7'^f/X>. 1, 7-:ti7^^>;xX 
1, ^-'rti-Jx^y. 1, 1 1 - H5=':t;vx>. 2-^ 
4-^>:$7s;x>, 2-^^;i/-i, 5-^ 
3^1t-vx>, 3-x^;i/-l, 1 -:;^i^^Vx.yt^Etl^ 

1, ^-y^u^y^-jjiy. i, 4-5>^p^4^'y-v 
x>. 1, 5-y^u^^^vx.y. 1, 
7^:^vx>. 1, 2-yexjl/'>i7n^:^-it>, 1, 3 
- V h: x;U i7 p >;ii: i**^#frf e» n^o 
[0 0 7 5] ^fc. ^^IiSS>^xMt:'&#|iiLT«> 
^sj A ^ P ^ > S^^x >. . yjl/Tj^ jP:^ vX v-h 

'y\iVu^y'Ty. }^^}v^hy\i\^u^ yfy. 5- 
;<^;u-2, 5-yJ^>}^;^:^>^x>, $e»Jc«T;i.yx 
;k t;i^^u^>. '>^PT;i/^rx;i/B:atf>i7PT;P4^ 

-2-y;i'3j^;i/:?^>, 5-x5"Ux>- 2 -y;i/7t^;i/^ 
5 — f y:/peu5'>-2-y;i/2}^;i/^>, s-e 
x;i.y;i/7t^;i/:^>. 5- (3-:/7^x;i/) 

>> 5- (3-;>^j7P^>7^x;i/) -2-y)V^s)V^ 

y. b-y^u^^y^)y'y-2-j)V'^)V:^y. ms 

[0 0 7 6] 

[{b 1 0 ] 



OH) lOXKB 



[0 0 7 7] TS^^n^{t;'&i|^;^j:<i:75^**&f e>tl^o y^ 

p Tju^-jummyji^dr ymt Lxit. m^itr u 

^WT^S^XMb'&fl^tLTtS:. -pijj^ap-vtix;!/^ 

>. y- (p-tfxjl.^'xx;!/) ^57>. 1, 3-t:X 
(p-ex;^y^xx;i/) yp/^>. 1, 5 -ex (p- 

b:x;i/:7xx;W ^>5^>;rci:<!:7&^^frf e>n^o 
[0 0 7 8] — >Sai:X^l/> 

mmt^^T^yx.yit'^^ti.xu. m^\iv- (2 

-yp^x;w x^lx>. m- (2-7'p^x;W X5^ 
l/>. p- (3-y7='X;l/) X^l/>, m- (3-^7=- 

x;i/) x^i/>. o- (3-3/t^x;1/) x^i/>. p- 
(4-^>T-x;i/) X^^lx-X m- (4-^>'7^x;i/) 
X^U>. o- (4-^>^x;W X^U>> p- (7 



(n=0~4) 

-:ti7xx;W X5=-l/>. p- (l-;<5^;P-3-y7^ 
x;w x^l^>. p- (2-^5^;i/-3-3?'5=-x;w x 
^l/>. m- (2-;<^;i/-3-'/5^x;i.) X^l/>. 

o- (2-^^;i/-3-7?'7^x;w x^i/>. p- (3 
->^^;p-3-3^7^x;i/) 7.^yy. p- (2~x5^;i/ 

-4-^>7^x;l.) X^l/>> p~ (3-:fy^-jl) - 

jix^yy. o- (3-yT*x;w -a-^^jvx^u 

y. 4-ex;|/-4' - (3-y7^XJl/) fy'xXjk 

4-t:x;i/-3' - (3-y5=-x;i/) tiy'xx;!/, 4- 
h'x;i/-4' - (4-^>^x;i/) e:7xx;k 4-t: 
x;i.-2* - (4-^>^x;u) e^^xxjk 4-tfx 
;i/~4' - (2-^5^;P-3-3^5^x;W tf>^xx;i/;S: 

^'f)im^f^n^o :Ln^(Dy^yy^ ymn> —mm^^ 

[0 0 7 9] ^i?U=E/^— (3) JC*5ViT> 



5J-^»«2 0 0~1 0 0 0 0 OTfeS*^ 2 5 0~9 0 
0 0 0dW^L<. 3 0 0~8 0 0 0 0*^J:0»^b 

i\ ^fz. v^D^yv- (3) (c:fei/iT> mm^s. 

Ig^l 0 0 Ofi) <h(Z)|| [77] -Cao. 0 5~10® 

b<;S;t^<, i®<J;375;ffi,^*^e, C?)] • C «0. 0 6~ 

S CtjD ttO. 0 0 1~2. 0 5^v'J H;l//g«^H«Cfe 
^^i:*W*L<, <l#tO. 0 0 5~1. 5^zy^) y hJl^ 

gcoieffldW^bi'^o •Ti'D^ryv- (3) {ciJi^T. 

U X>-^**j5t 0 2 0 ^)U%&CfV$>^ti^. # 

'JX>-^^MttO. 0 1~1 5%:*WSbt^o -Ti/D^y 
-7- (3) CD. *)SexjPjgSRt>'d?'JX>S*0^^ 

1) j}?ux>*^it^x«#P»SC;>'x>'fk^tiTa&«.«^ 
±fBvi7D^y7- (2) o*^t'x;i.j«sct|B|«|{c 

2) jJ?Ux>/&t±i2i) JE^^ra&sw^ 
*<st'xji^si- 4?ux>a*®g5m-^^-a^^» 
Sfi±l2vi7nt/v- (2) iimmizi.xwm-x:^ 

i7 h;i/aiJSfrJ:D. 0 0 OfSSfeO. 

[0 0 8 0] Vi/P^ry x'-tLT, ±12 (1) , 
(2) X« (3) ©^ff=Sr«fc$;^Elifc®*fflt.^fc« 

[0 0 8 1] :icDJ;-5/=t:tl/y'i' >?^-v'i'D^:y-V — 
SfcttX5=-l/>, ^^m4~2 OCOa-^l/7^' 

±0 13 1 y -7- 1 T'D tf 1/ > i :£a-& $ -a-^ ;i i ct 0 
#5>n^o :ti^y-< ym-^mmmi^i^Tit. 

±mLfz (A) M^»Sm4i^®^#f^S<b^!^®4^*^ 
eS«nfcij>;'S:<<!:t)-a5:#tJftl!<«J«^)-t (B) gjftlj 

fc, mffiM^fe m.^m-^m. mm& 
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[0 0 8 2] X 7 u -«-&xtt^^a^^iisgt-^«-& 

>, '^>:J'>, 'N^^-t^-x ^-f^y, t^Ij 

^y, y^u^^-^y, p<f^;u->^D'\+-y-»)5:i*cD|g 
m^mta^^^ ^yify, h;px>, ^yuyrmo)^ 
mm^itTi^m. j^^uy^uo ^pp^>if>. ~y 

^raa^^y, i7 p n jJ: at'j: n y yit^itTi^m 
Ttt. fi-&fiS«, ffis- 5 o~2 0 or, $f^b<« 

0~15 0'C. cfcD<if*L<«2 0~1 0 OrcDlgfflT 
fe-g). ii#0. 1 ~ 1 0 0 k g/cm^ G. 

ifSb<ttO. 5~8 0 kg/cm2 G, J:0»SL<« 

l~60kg/cm2 G®|igBTfe^„ Sfc, M-g-BtPia 
It. as. 0. 1#~1 OB^PbI. »SL<«5#~9Bt 
PbI, ctDJ?SL<«l^~8B#FBlO|igH-C*^. 

fc. Mi«offiffl»a. mn'Ey-?-y'±m (a) gg^j-t 

;Ht*^*. $fSL<«l 02 ~1 o9 . J:Oi!PSb< 1 0 
3 ~1 0^ t75:-g)J;-5(C®^<0:^^*fijT$>-5o 
[0 0 8 3] Sfc. 2^5!HJlcfc(,iT«. (A) fig^&CX 
(B) ^^<D^ptj:<ti)~:^<Dmi^^<Dmmmf!^^&^ 

0iJA« (A) (B) fig^J-ctffl^<i:$e.(Ci£Jg(c 

0. I~5 0kg/cm2 iPAT. -2 0~2 0 0'CT1 

[0 0 8 4] *^IB©Mjfi:&^fC*5l>T«. ±si»m<D 
WtET. ±fe (1) , (2) Xtt (3) ©S#^£j^§fe-r 
Tt-uy-^yj^-^^a^y-^—ii. ^^S5:2~2 ooa- 

§ — ajj^±0 3 ^ y V— i: Si^a-^ $ ■& ^ :i i: (C J; 0 

U^uy^y^mm-r^o ±sB(!i!l!i«(ctt!£:^s 

(A) fmiifc.^tmm\z^r)m\^^^n^mm7)i^~'y 
Ait^^iKDmrnm-^it. ca) ^^i-t (b) RE^t*^ 

T«>^»-&«, ^;i'JtT»Sb<«l : 1~1 : 200 

0 0, J;0$fSL<«l : 5~1 : 2000. 
SL<ttl : 10~1 : 100 0 OlgH^ig^ Ll^, S 



(21) 
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^1 :0. 5~1 : 10000, J;t9^(f*b<«l : 2~ 

1 : 8 0 0 0O?gHTW^TJl/5->j7A{b'&i^Srffll'>S 



[0 0 8 5] Tj^U^l'^^' >®MjSf::fflti-50?^^2~ 
2 0®a-:tk37'r X ^^^:t^:7^' X^^>St 



:i<«:^T?«.D. m.'^mm.. m^. i^ra. ^« 

[0 0 8 8] ±tiyfi^J^]yy^ >©jgS?SfS> 0. 2 ~0. 
5 g/c c S t < , IftCO. 3 ~0. 4 5 g/ c c 
Sbt^o nc*3. ie^S«J IS K6 7 2 1 IC2P«!ILT 

[0 0 8 9] 

S i O2 («±->U ->T<k^ttm : P - 1 0) 

2 7. 1 gSr2 0 0'CT2B#rBlMffif^«l5aSb, Illjgv'U 

^'y-;u?§-e- 7 8*C{c?^aiLfe hJi/x>4 0 0 5 u u 



[0 0 8 6] *^0jCD:;^&T#^.nfc7}^U:^l/7^' >© 
SL<tt6 S'CJJ^Ji, ^e.{Ci(fSL<tt7 0~1 6 S-C 

-■a^in («) DSC 2 0 OS] ^fflt^, ^mts^ 

?) 1 Ot:/^3'®jSST2 0 0'CST#Sb, 2 0 0'C-C 

z^'mkn\^fz<^%. 1 oTc/^j-Ts o-cs-c^ia-r 

CD7l^U:^U7^' >tt, :^)VV'iy'fv'7 7M.\m. 0 1 
~1 0 0 0 g/1 O^^-CD^SHf-ftSfc^^^W'SbV^. 
(DM I /&^0. 0 1 g/ 1 0 ^Ji'^iST'tt^^O^tfttt*^'^^^}- 
TfeO, 1 0 0 0 g/1 0 5i'<&S;^^<i:^«#)14d^*^L 

vyy^uEomis'^. jcOiifSbt^Mi «o. o 5~8 o 

0 g/1 0^i-®$gH-C*.0, itffCO. 0 8~7 0 0 g/1 
0^i-®ieH*W*Ltio 7'j:*5, ;i®Mni. ASTM 
D 1 2 3 8-T6 5tr2pSaL. fiS2 3 0"C. ?^M2. 1 
6 k gG)^#TffliJ^bfcfflT$>-g). 
[0 0 8 7] ±iB7}^U4-U-:7^' >(^)^ifi?l;>3MS«, ^ 

0. 2~5 0 g©^Ht'*>-SZ:<i:*W*Lli, ZIOMStS^ 

0. 2g*SlT«, ^J^I^fc:HD-^^':;>*i%^U »S 

^-5, J;t5»SbViMS«0. 4~4 SgWlSHT-abD, 
!|t»cO. 6~3 0 gCD|6ffl*WSLVi. ;&:*3, ^gl!3S:tjM 

s«, m<bi»jtffJSJn^fcKi|si-troviT, ym-wm^ 

iaS2. 0 9 5mm, fi$8. 0mm, WLK'h 9 0^ 
9. 0 mm 

1 Omm/^J- 
3. 1 4m/^J- 

2 3 or 

hJi/CD^^;i/T;u5/=^^+f->h;px>^Mi 45. 5 5 
ij ij OP#[aidHtT?STn-h(cJ;DMTL 
fc. j:®tt^T4. O^KSS:«Ufc©%. -7 8'C7&^6 2 
OrSTG. OB#rBlT#iaL. $^.{c:i(Dt«c^T4. OPtFaT 
SJtSLfCo 2 Ot:;0^e>8 O'CSTl. OffijralT^ 

iaU, 8 0'C-e4. OBtfB;fe5c«rS3:i:ICj;0, y^iiJt. 

[0 0 9 0] ::®®®M<£r6 ot:-c^iiL< ^enfcH 

m<^^6 OX:iZT. 4 0 05'J U-y hJl/(Z)h;PX>T'2 
im, $?>(C6 0'C{;:T, 4 0 0 5 U U >y h^K^n-'N^ 

1. ofi^r^mE.nm9&m-r^z:t\zj:.io, ->u^mw^^ 
jv7)vs.y=^'^>3 3. 6 9 e^nrc. }<^j\^7J\^s.y^ 



m 

-^7"^ y^lJU^X^^M't 5 0 0 = U U >y hJVt L-> 

[0 0 9 1] mnM2 

®ig9. 2 6 5 U U -y hJl (^^Jl/T;l'5 7 +-tJ->2. 5 5 

2 0 5 U iJ •> H;USrJDX.T*j^Lfeo ;i©!®?S?gtC. M 
S^M-fb-o-^ltLT, r a c ->?^5^;i/i>5'>>''f Jl'- 
tfx- (2-^^;P— r>7^r:;i/) v;P3-<^Av^^D 
UK Cr a c -Me2 Si (2 -Me - I n d) 2 Z r 

CI23 (DhJULymiS.! 0-^^ i^n^EJi^^MV. ^ 

[0 0 9 2] iHM^lJS 

mwmn^ 5 0 0 5 u 'J -y h;K^S;£;§g^^^;?JxT+ 

^i-B^L/!:^. ■7i7'^->-i7AS^Xh:^>'K3 0 g, 

> 1 5 0 5 U U -y mmtir-( ^4. 5 5 U U 
>y H;k ^iS'JUi!-:;'- n-Z^^M. 4 S U U >y h;PSrJiq 
mW^mi^Lfz. mi*i^9 o'CJc^-^^j:*?^., BgJS 
•fk^iS'> 1 4 4S 'J u -y hJP^SDx.. 1 1 ox: 

izx2mmmw^n-^rzik^ m^i&^^^mi^xsox: 
8 5 u u -y h;u<&inx.. 1 1 ox:izx2mmmw^rT':> 

fc^. H<*:fie55-^^i-|||bT8 0'C©*g^^'^^3'>T+5^■ 
m:tf;5^T+^)-JCg«|Lfc:«, ««'s:/iS'>2 3 0 5 U U 

-y ±fHH^Mi«fig^i-2 5 g. mmi^mm^^'¥(D 
y'E)v<Da:mxm^tzo ^tc T'nif ^><&:^mo. s k 

g/cm2 GST^AL, 2 5t:{CT4B#FBW-&?rfTo 

^L, $^tC, -^fb^3^«:«tiii&L2 4I^M«*^Lfc. 
[0 0 9 3] ii®!t«J4 

rlTflg0t>t'Jn:>-f h (^!7-5;?;XiSttS!. ^?xeT 
F) 4 0 g^£*»#«lT4PtFBmi^L.fc„ 0 0 5 U 

U >y h;i/©H-DP75Xa{C*^^J^tLfc^>^:'J PT^-r h 
2 0 gSrAn, iy|^t:vi/^^v'^A7^*?0tl2 0 g*^^ 
^-a-fc-f 5i->3^«l* 1 0 0 5 U U -y h;P^*D;^T^J-t5:$ 

-Brfc. js«iTv 9 ox:\zxo. snrmmLfzo ^mm. 
mmi^xn^nrzm»m^^ i o o 5 u u -y h;KD*(c 
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Ki|iOjgb/to i^JtC^lWSftrBg^i'^rig®!! 6 05 
U U -y h;Kz5i-i!($-ar, HJ^ LfoEA^*^a»ST. 2B#Fb1M 

mm^. mmi^xni^nfzmi^0S.^izMLx, 

S^:>^: U D:^-r M. 0 g 3 0 0 S U U -y hJKD 

z^^U>'i7WzXn. hJPX>2 5 5 U U -y HJI/^JOA 
T^J-m^-arfco Z. Z \Z;*.^)iyx.^^)W> U Jl/i^^' n ij 
Ki. 1 3 g (5. 2 5 u^;W ^^iinx.. ^Mic^svixe o 
Btwum^, $ ^(ci 0 ortcT 1 BtPeWi^ufeo 

{C h;i/X> 2 0 0 5 U 'J -y h;u«:Jn;tTmjtbfe«, ^ 

mLx±m^m^ik^m-rmi^^3mmK)&Lfz. 

ntzmmz h;PX>*jD;lT^«€: 5 0 5 U U >y h)Vii 
[0 0 9 4] P®«»J5 

hSiSJRS 0 5'JU-y h;nc: (1. 2' -X5^U» 

(2, 1' -X.^U» fX-f >5^x;UA7X'>A~>*^ 
PUF[Et2 (I nd) 2 H f C 1 2 ] «h>'I^X>^ 

*^ufc. istwmTm. mmvx±&^^m^mh. # 

5.tlfcH#:tC h;l'X>^SPxTife^«S: 5 0 5 'J <J >y h 

)utv, fm<Dmmm^w^mLrzo 
[0 0 9 5] mmmi 

mwmmn^i. 4 u -y h)i7.y^yu7.mmMiEE^-h^ 

$^j!ay8iKs^h;UX>4 0 05'J'J'y h;k 1, 6- 

^:7'37>^x> 1 55 >j^:;k ^^;L'T;W5y^-y-> (t 
;i^^v-;i/ttsa. h;i/x>^^) 5 5U*;k ^>^'^ 
^;i/->irn'<^>^'v'xxjl/A7x>i7Av'i7nU H (Cp 
*H f C 1 2 ) 0. 0 2 5 U ^:;i/^SA b. 5 0 0 r p m 

Ti o^r^^mwvfz. m-^um^8 o-cib, yptfu- 

5 U -y h)^/^. X^U>^0. 1 U >y hJl'/^J-cOgit 
«T^i^b, :^JE$r4. Okg/cm2 G»C«Jtb;^C5&t 

e., 2 2 o^rBi^^a-&?&*Mb^c„ a^*i7tg> 
ty-T-^SJimbv ^i5'y-;i/€r'>a^JDbfeo SJJ^^g 

-&t)^7^XP(C|HliRb. ^^^0(C=tO^m tKSJS 
^r/v-^l^^bfe^, Mi«^S*^i-llit-SfcJ6'\y3' 
>T/l?U-7-<&tta3^^-lilb. iHliRbfc, iR««35. 5g 
TSofeo 5X— i>3 >^^P-7 hi^5:7 (GP 

c) mz^v)^it>fzmm^i^^^m\tz 400 o-e^ 
0, y'ti^)>^izb'x:x'm&\^tzmmkm [77] «o. 
osTcfeo. 'h-nmr (DmY^-h-^ ^ b^*!^ fx 
)vmmc\t.9 im/mMm'f-i 0 0 o<@) se-p 

T [tj] • C«4. 8 5T?a&ofc. Sfc. 1, 6-'\:7'5' 



(23) 
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[0 0 9 6] mmmz 

•7 ^7 o ^ / V— t p tf > t oftM'&^^roWii 

JC. nm&lWtm n-^-f^>4 0 0 5 "J U >;/ h;U. h U 

^'JZf^)l7)l^-^l^ (h)lX.>mW 1. 05U^: 

5 0 0 r pmTl o^mmwi^fzo Z.tHZ. mmm2X' 



a^*^fi&L> 5jate«jii!asLT3i?u::^ptf^>i 5 2 g 

[0 0 9 7] ^i£««J3 

V ^ p t / V- 1 y p e u > t ©^a^#:<7)Sg3i 

l3TP»!b;ttt«S:5^^>S^^^T3. 3V-f^P 

IS 



0. 0 3 3 5 U^;UfflVi. 7ic^;^fX$0. 5 k g/cm2 G 
miS^htzm. 7'ot!l/>^^ffi*^8 kg/cm2 Ctfj: 

6 04J-ra«^?&^«SLfe. ti. 
M^iaSttS oriLfc, II-&i^T«, ^S^K-T'P 

jgK^SMSL.T5j^U7'Plfl^>l 4 3 g^#;t, 
C9d?U:/Pfcflx>t:t3ViT. >t;l'h-r>5^-yi7XM I , 

S:^ 1 WZmTo 

[0 0 9 8] mm.m4 

u-bi>mm (i^)i:=i~<yAmiF-mwxi 0-7^ 'i'a^ 

^>^r'j p:^-r hffii®ts?5 5 u u h;u*^iniL. 

ss^5 or, m^Bt^i^ 1 0 o^tLTzm-m 
1 izmmizmmLfzo nibtifz^m^mz-Di^^xmt 
1 izmm<Dmi^^nr>rzo i^*^^ i stc^-r. 

[0 0 9 9] 
[«1] 









^16^4 


IRS 


(g) 


1 5 2 


1 4 3 


14 0 


M I 




1 5. 4 


7. 3 


1 0 




(dl/g) 


1. 3 6 


1. 7 3 


I. 2 0 






1 4 6. 8 


1 6 4 


1 4 3. 5 




(g/cc) 


0. 3 5 


0. 3 5 


0. 2 0 




(g) 


0. 8 


1. 6 


0. 9 5 



[0 10 0] 
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F^— A(##) 4J027 AA08 AJ04 AJ06 BA02 BA03 
BA05 CDOl 

4J028 AAOIA ABOIA ACOIA AC04A 
AC05A AC06A AC07A AC09A 
AClOA AC27A AC28A BAOOA 
BAOIB BBOOA BBOIB BC12B 
BC15A BC16A BC25B CA05A 
CA08A CA30B CB27A CB42A 
CB52A CB53A CB54A CB57A 
CB66A EAOl EBOl EB02 
EB04 EB07 EB08 EB09 EB17 
EB18 EB21 FAOl FA02 

4J100 AA02P AA03P AA04Q AA07Q 
AA09Q AA15Q AA15R AA16Q 
AA17Q AA19Q AB02Q AB04Q 
AB08Q AB09Q ABIOQ AB13Q 
AB15R AB16R AR03R AR04Q 
AR09Q ARllQ AR16R AR17R 
AR18R AR21R AR22R ASllR 
AS15R BC43Q CA04 CA05 
CA27 DAOl DAI 6 DA22 DA24 
DA42 FAIO HCOl HG23 



/ 



